Abstract. We report a case of Down syndrome (DS) associated with chronic thyroiditis having positive various autoantibodies and mild hypothyroidism. A boy aged 3 years and 9 months showed growth disturbance. Tests revealed mild hypothyroidism and various autoantibodies. There were several antithyroid antibodies, as well as ANA, anti-dsDNA, anti-RNP antibody but no clinical features of lupus. Although anti-dsDNA antibody is negative in Hashimoto's thyroiditis, our DS patient with chronic autoimmune thyroiditis showed various antinuclear antibodies, including anti-dsDNA. The immunological mechanism of chronic immune thyroiditis in DS patients may differ from that in Hashimoto's thyroiditis. In DS patients, chronic autoimmune thyroiditis may be influenced by immune abnormalities associated with trisomy 21.
Introduction
Children with Hashimoto's thyroiditis are sometimes positive for antinuclear antibody (ANA) and the prevalence of ANA positivity is 33% in our data (1) . However, pa tients with Hashimoto's thyroiditis are not positive for antidsDNA, anti-ss-A/Ro, and anti-ss-B/La, anti-Sm or anti-RNP antibodies. It is well known that Down syndrome (trisomy 21: DS) is occasionally complicated by autoimmune thyroid disease, which often tends to be mild chronic thyroiditis.
Although chronic autoimmune thyroiditis in DS patients shares some features with Hashimoto's thyroiditis, there can be considerable differences in the serological data. Here we present a DS patient with chronic autoimmune thyroiditis and mild hypothyroidism who was positive for various antinuclear autoantibodies. The findings obtained in this patient suggest that the mechanism of chronic autoimmune thyroiditis in DS is different from that in Hashimoto's thyroiditis.
Assays
ANA was measured using Hep-2 cells (Fluoro Hepane test; MBL Inc., Japan) and was defined as positive when detected at a serum dilution of more than 1:40. Anti-dsDNA antibody was measured using double-stranded DNA from an Escherichia coli plasmid (recombigen ELISA anti-dsDNA kit: Japan DCP Corporation, Ltd., Japan), and a value greater than 10 IU/ml was defined as positive. Antibodies to Sm, RNP, Ro(SSA), and La(SSB) were detected by the Ouchterlony double diffusion method. Anti-thyroid peroxidase (TPO) antibody was detected with a TPO Direct assay kit (Cosmic Corporation Co., Ltd., Japan) and anti-thyroid stimulating hormone (TSH) receptor antibody was detected as TSH receptor binding-inhibiting immunogloblin by a radioreceptor assay (Mitsubishi Yuka kit, Mitsubishi Petrochemical Co., Ltd., Japan). Thyroid stimulation-blocking antibody (TSBAb) and thyroid stimulating antibody (TSAb) were detected by bioassay and RIA, respectively. Anti-T3 antibody anti-T4 antibody were detected by the polyethylene glycol RIA method. The Th1/Th2 (CD4) balance was assessed by flow cytometry.
Case Report
A boy aged 3 years and 9 months was referred to our hospital because of growth disturbance. His father was a 39-year-old Iranian man and his mother was a 42-year-old Japanese woman. He was born as 37 weeks of gestation by caesarian section in Iran and weighed 2,850 g at birth. He required exchange blood transfusion for severe jaundice after birth, but did not suffer from prolonged jaundice thereafter. The cause of this jaundice was obscure. There was no family of thyroid disease or autoimmune rheumatic disease. He did not undergo neonatal screening for hypothyroidism in Iran. We could not obtain any data about the other signs and symptoms of cretinism at that time.
His height was 85.6 cm (-2.0 SD) and his weight was 10.8 kg (-2.0 SD according to the growth chart for Japanese children with Down syndrome (2)). Chromosomal analysis revealed 47, XY, +21 and he had full trisomy 21. Endocrine tests showed that IGF-BP3 was 2.10 µg/ml, IGF-1 was 66 ng/ml, and urinary GH was 14.6 pg/ml (15.2 pg/mg.cre). The bone age was 2.5 years (Greulich-Pyle method), while the chronological age was 3.75 years. Goiter could not be detected. Thyroid function tests showed that free T3 was 5.67 pg/ml, free T4 was 0.80 ng/dl, and TSH was 110 µU/ml (Table 1) . The TRH stimulation test gave the following data for TSH response: 158.19 µU/ml before loading, 705.12 µU/ml after 30 min., 510.81 µU/ml after 60 min., and 364.63 µU/ml after 90 min. There was no enlargement of the hypophysis on MRI. Bilateral thyroid uptake of 123 I occurred without any evidence of defects, ectopic tissue, or hypoplasia on thyroid scintigraphy. The thyroid 123 I uptake rate was 32.0% at 24 hours (reference range:10-40%). He was positive for anti-thyroid peroxidase antibodies, antithyroglobulin antibodies, ANA, anti-dsDNA, and RNP antibodies, but was negative for anti-Sm, ss-A, and ss-B antibodies (Tables 2 and 3 ). Although the free T 3 level was high, anti-thyroid hormone antibodies were negative. Thyroid stimulating antibody (TSAb) was weakly positive. He showed Th1 dominance (IFNγ+/IL4-) ( Table 4) . He had no rheumatological signs or symptoms and neither did his mother. All anti-thyroid and anti-nuclear antibodies were negative in the mother, and she had no goiter and had a normal thyroid function. We administered L-thyroxine 1.2-2.6 µg/kg/day to treat his mild hypothyroidism. His height velocity increased to 8.0 cm/year this therapy, although it was only 4.3 cm/year before treatment.
Discussion
It is well known that DS is occasionally complicated by autoimmune thyroid disease. Our p a t i e n t s h o w e d t h e e a r l y o n s e t o f m i l d hypothyroidism and was positive for various anti- Reference range: anti-dsDNA ,<10 IU/ml: anti-double stranded DNA antibodies, anti-ssDNA: antisingle stranded DNA, <10 U/ml, RNP, <10 Index: anti-ribonucleoprotein antibodies, TPOAb, <0.3 U/ml: anti-thyroid peroxidase antibodies, TgAb, <0.3 U/ml: anti-thyroglobulin antibodies, anti-ss-A, <20 Index: anti-Ro antibodies, anti-ss-B, <25 Index: anti-La antibodies. 
